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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit an optical signal and an 
electric signal or power through one copper coated optical fiber 
formed by means of soldering or clamping without installation of 
other cables or an electric signal connecting line in the case of 
sending/receiving the optical signal and necessitating input/output 
of power or sending/receiving the electric signal. 
SOLUTION: The transmitter is provided with an optical signal 
transmission section 400 that generates and sends an optical 
signal, an optical signal reception section 410 that receives the 
optical signal generated and sent by the optical signal transmission 
section 400, an electric signal transmission section 430 that sends 
an electric signal, an electric signal reception section 440 that 
receives the electric signal sent from the electric signal 
transmission section 430. The optical signal transmission section 
400 and the optical signal reception section 410 are connected to 
send the optical signal, and the electric signal transmission section 
430 and the electric signal reception section 440 are connected by 
a metallic coated optical fiber to send the electric signal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With the lightwave signal transmitting section which generates and transmits a lightwave 
signal, and the lightwave signal receive section which receives the lightwave signal generated and 
transmitted in said lightwave signal transmitting section While connecting the electrical signal 
transmitting section which transmits an electrical signal, the electrical signal receive section which 
receives the electrical signal transmitted in said electrical signal transmitting section, and said lightwave 
signal transmitting section and said lightwave signal receive section and transmitting a lightwave signal 
It is characterized by including the optical fiber which connects said electrical signal transmitting section 
and said electrical signal receive section, and transmits an electrical signal and by which metal coating 
was carried out. Said electrical signal transmitting section and an electrical signal receive section, and 
said optical fiber by which metal coating was carried out are an optical transmission device using a 
metal coating optical fiber connected by soldering. 

[Claim 2] Said metal is an optical transmission device using a metal coating optical fiber according to 
claim 1 characterized by being copper. 

[Claim 3] It is the optical transmission device using a metal coating optical fiber according to claim 2 
characterized by said optical fiber by which copper coating was carried out transmitting the power from 
said power source while said electrical signal transmitting section transmits the power from a power 
source as an electrical signal and said electrical signal receive section receives said power sent from said 
electrical signal transmitting section. 

[Claim 4] The connection to said electrical signal transmitting section and an electrical signal receive 
section, and said optical fiber by which copper coating was carried out is an optical transmission device 
using a metal coating optical fiber according to claim 2 characterized by being made by clamping. 
[Claim 5] Said electrical signal transmitting section modulates the signal generated in the electrical 
signal generation section which generates an electrical signal, and said electrical signal generation 
section. The modulator linked to said optical fiber by which copper coating was carried out is included. 
Said electrical signal receive section The optical transmission device using a metal coating optical fiber 
according to claim 2 characterized by including the demodulator to which receives the electrical signal 
sent through said copper coating optical fiber, and it restores, and the electrical signal processing section 
which receives and processes the electrical signal to which it restored through said demodulator. 
[Claim 6] Said copper coating optical fiber is an optical transmission device using a metal coating 
optical fiber according to claim 2 to 5 characterized by coating being carried out by the acrylic layer 
which will not be hardened without irradiating ultraviolet rays at said copper layer in order to prevent 
that said copper layer oxidizes. 

[Claim 7] The optical transmission approach using a metal coating optical fiber characterized by 
transmitting a lightwave signal and an electrical signal at once through said optical fiber by which metal 
coating was carried out including offering the optical fiber with which coating of the metal was carried 
out, transmitting a lightwave signal through said optical fiber, and sending an electrical signal through 
the metal by which coating was carried out to said optical fiber. 
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[Claim 8] Said metal is the optical transmission approach using a metal coating optical fiber according 
to claim 7 characterized by being copper. 

[Claim 9] The optical transmission approach using a metal coating optical fiber according to claim 8 
which supplies power through the line of said copper and is characterized by transmitting a lightwave 
signal and power at once. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical transmission device, and relates to the optical 
transmission device and the optical transmission approach using the metal coating optical fiber which 
transmits a lightwave signal and an electrical signal using the optical fiber by which coating was 
especially carried out with the metal. 
[0002] 

[Description of the Prior Art] Generally, the optical fiber is used widely as a signal-transmission 
medium in an optical transmission system. Drawing 4 consists of the coating section 120 by which was 
the sectional view of the longitudinal direction of the usual optical fiber, and coating was carried out in 
order to protect the clad 110 with a refractive index lower than a core 100 and said core, and said clad 
110. The construction material of said core 100 and a clad 1 10 is a silica (silica) component. Since an 
outer diameter is the thin glass fiber which is about 100-150 micrometers of abbreviation, if the optical 
fiber of said silica component does not cover, it will be too weak and it will become easy to destroy it. 
Glass will cause destruction, if few [ an optical fiber front face ] defects grow and local stress 
concentration starts the part, since a metal is an ingredient in which different destruction is shown, 
moreover, if moisture comes to contact on the surface of an optical fiber since it has the very brittle 
property for moisture although the optical fiber of said silica component is the high intensity of 200 or 
more GPas of abbreviation theoretically, the reinforcement of an optical fiber will be markedly alike and 
will fall. In order to solve this, it is covered and used with the hardening resin or plastics which protects 
the front face of an optical fiber and can prevent improvement and moisture osmosis of tensile strength 
and flexural strength. That is, coating to the external layer 120 is performed for protection of a clad 110, 
a primary coat is usually performed from the acrylics (UV-curable) which will be hardened for the first 
time if ultraviolet rays are irradiated by the thickness of about 250**10 micrometers, and secondary 
coating is made into the thickness of about 900**100 micrometers. 

[0003] On the other hand, the transfer principle of a lightwave signal makes the refractive index of a 
core 100 high within magnitude more fixed than the refractive index of the external clad 110, carries out 
total reflection of the internal light, and makes it send. Drawing 5 is what shows the block diagram of 
the usual optical transmission device focusing on transfer of a lightwave signal and an electrical signal. 
While connecting the lightwave signal transmitting section 200 which generates and transmits a 
lightwave signal, the lightwave signal receive section 210 which receives said transmitted lightwave 
signal, and said lightwave signal transmitting section 200 and lightwave signal receive section 210 It is 
said lightwave signal transfer medium. While connecting the fiber optic cable 220 by which coating was 
carried out with plastics or hardening resin, the electrical signal transmitting section 230 which transmits 
an electrical signal, the electrical signal receive section 240 which receives said transmitted electrical 
signal, and said electrical signal transmitting section 230 and electrical signal receive section 240 It 
consists of an electric line 250 which is an electrical signal coupling medium. Therefore, when a 
lightwave signal tends to be made to input from said lightwave signal transmitting section 200 and it is 
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going to transmit a lightwave signal to said lightwave signal receive section 210, it is transmitted 
through said optical fiber 220. However, when it is going to transmit an electrical signal to said 
electrical signal receive section 240 from said electrical signal transmitting section 230 with said 
lightwave signal, or when connection of a power source is needed, since said optical fiber 220 is 
produced only from the non-conductivity matter as mentioned above, it should form another cable or the 
electric signal connection line 250 with the optical fiber 220. 
[0004] 

[Problem(s) to be Solved by the Invention] It is offering the optical transmission device and the optical 
transmission approach using the metal coating optical fiber which coats with the metal which was 
excellent in conductivity on the surface of the optical fiber, and provides current supply and an electric 
signal connection line with this in order to raise the dependability of an optical fiber while it reduces the 
volume rather than it prepares both another conductive metals in case the technical technical problem 
which this invention tends to achieve transmits a lightwave signal and an electrical signal. 
[0005] 

[Means for Solving the Problem] The optical transmission device using a metal coating optical fiber 
concerning this invention for attaining the above-mentioned technical technical problem With the 
lightwave signal transmitting section which generates and transmits a lightwave signal, and the 
lightwave signal receive section which receives the lightwave signal generated and transmitted in said 
lightwave signal transmitting section While connecting the electrical signal transmitting section which 
transmits an electrical signal, the electrical signal receive section which receives the electrical signal 
transmitted in said electrical signal transmitting section, and said lightwave signal transmitting section 
and said lightwave signal receive section and transmitting a lightwave signal It is suitable that the optical 
optical fiber which connects said electrical signal transmitting section and said electrical signal receive 
section, and transmits an electrical signal and by which metal coating was carried out is included, and 
said electrical signal transmitting section and an electrical signal receive section, and said optical fiber 
by which metal coating was carried out are connected by soldering. 

[0006] Furthermore, as for said metal, it is desirable that it is copper. In the optical transmission device 
using said metal coating optical fiber, said electrical signal transmitting section transmits the power from 
a power source as an electrical signal, and while said electrical signal receive section receives the power 
sent from said electrical signal transmitting section, said optical fiber by which copper coating was 
carried out is characterized by transmitting the power from a power source. 

[0007] Furthermore, said electrical signal transmitting section modulates the electrical signal generation 
section which generates an electrical signal, and the signal which were generated in said source of an 
electrical signal, and said electrical signal receive section contains the demodulator to which receives the 
electrical signal sent through said copper coating optical fiber, and it restores, and the electrical signal 
processing section which receive and process the electrical signal to which it restored through said 
demodulator including the modulator linked to said optical fiber by which copper coating was carried 
out. 

[0008] In order to prevent that said copper layer oxidizes if needed, if ultraviolet rays are irradiated at 
said copper layer, as for said metal coating optical fiber, it is desirable that coating is carried out by the 
acrylic layer hardened for the first time. 

[0009] As for the optical transmission approach using the metal coating optical fiber for solving said 
technical technical problem, it is desirable to transmit a lightwave signal and an electrical signal at once 
through said optical fiber by which metal coating was carried out including to offer the optical fiber by 
which copper coating was carried out, to transmit a lightwave signal through said optical fiber, and 
sending an electrical signal to said optical fiber through the metal wire by which coating was carried out. 
As for said metal, it is desirable that it is copper. Power is supplied through the copper wire of the 
optical fiber by which copper coating was carried out, and a lightwave signal and power are transmitted 
at once. 
[0010] 

[Embodiment of the Invention] Hereafter, one suitable example of this invention is explained to a detail 
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based on an attached drawing. The optical fibers used in this invention are a metal and a thing coated 
with copper preferably. Drawing 1 shows the sectional view of the longitudinal direction to the optical 
fiber which is the description section of this invention, and consists of a core 300, a clad 310, a metal 
coating layer 320, and an acrylic coating layer 330. Said metal coating layer 320 coats the copper (Cu) 
layer excellent in conductivity on the core 300 and clad 310 of an optical fiber. If ultraviolet rays are 
irradiated by the upper case of said metal coating layer 320 if needed, coating of said acrylic coating 
layer 330 will be carried out by the acrylic hardened for the first time, and it prevents that said metal 
coating layer 320 oxidizes within air. And when said metal coating optical fiber is excellent in 
conductivity, and is one with the high (600 degrees C) melting point and it solders it rather than the 
metal coating optical fiber (Sn, aluminum, Pb) of other raw materials with which existing was 
developed, a metal does not affect a ****** optical fiber. 

[001 1] Drawing 2 is the block diagram showing one example of the optical transmission device using 
the copper coating optical fiber concerning this invention, and consists of the lightwave signal 
transmitting section 400, the lightwave signal receive section 410, the electrical signal transmitting 
section 430, an electrical signal receive section 440, and an optical fiber 420 by which metal coating was 
carried out. 

[0012] Said lightwave signal transmitting section 400 is a block which generates the information which 
it is going to send with a lightwave signal, and is transmitted to a receiving end, and corresponds to the 
usual transmitting module of an optical transmission device. Said lightwave signal receive section 410 is 
a block which receives the lightwave signal sent from said lightwave signal transmitting section 400, 
and corresponds to the usual receiving module of an optical transmission device. 
[0013] And said electrical signal transmitting section 430 is a block which transmits an electrical signal, 
and transmits the electrical signal generally used as a supervisory signal required for transmission of 
said lightwave signal, or a control signal of an optical transmission device. Said electrical signal receive 
section 440 is a block which receives the electrical signal sent from said electrical signal transmitting 
section 430, and corresponds to the usual electrical signal receiving module of an optical transmission 
device. 

[0014] Said copper coating optical fiber 420 connects said lightwave signal transmitting section 400 and 
said lightwave signal receive section 410, and the copper coating optical fiber shown in drawing 1 is 
used as a lightwave signal coupling medium. Furthermore, said metal coating optical fiber 420 connects 
said electrical signal transmitting section 430 and said electrical signal receive section 440, and 
transmits an electrical signal through said copper by which coating was carried out. And it is desirable 
that soldering (soldering) or clamping (clamping) performs electric connection to said electrical signal 
transmitting section 430 and the electrical signal receive section 440, and said metal coating optical fiber 
420. Here, said electrical signal transmitting section 430 may be replaced with an electrical signal if 
needed, may supply the power from a power source, and may transmit it through said metal coating 
optical fiber 420. 

[0015] While drawin g 3 shows the gestalt transformed by said electrical signal transmitting section 430 
and the electrical signal receive section 440, replaces it with said electrical signal transmitting section 
430 and generating an electrical signal, the modulator 510 which modulates the electrical signal supplied 
from the electrical signal generation section 500 which carries out the role of an electrical signal supply 
source, and said electrical signal generation section 500 is electrically connected with said optical fiber 
420 by which metal coating was carried out. Moreover, it connects with said metal coating optical fiber 
420 instead of the electrical signal processing section 530 which receives and processes the demodulator 
520 which restores to the electrical signal transmitted through said metal coating optical fiber 420, and 
said signal to which it restored being said electrical signal receive section 440. 
[0016] Thus, since an internal lightwave signal is higher than an external clad refractive index by 
connecting, while total reflection of the internal light is carried out and the refractive index of a core is 
transmitted, an electrical signal is transmitted through the copper with which coating of said copper 
coating optical fiber 420 was carried out. Under the present circumstances, installation of another cable 
or an electric signal connection line is unnecessary. When soldering, since the copper (Cu) melting point 
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is 600 degrees C or more, there is an advantage that coating separates or there is no possibility that an 

internal optical fiber may get damaged. 

[0017] 

[Effect of the Invention] installation of cable another when transmitting and receiving a lightwave signal 
and transmitting and receiving the case where the power from a power source needs to be outputted and 
inputted, and an electric signal according to this invention, or an electric signal connection line — 
nothing - soldering and clamping leading — one copper coating optical fiber — a lightwave signal and 
an electrical signal, or power — it can transmit . Especially, they are FTTC (Fiber To The Curb) and 
FTTH (Fiber To The Home). On the occasion of a configuration, it can be used for supply of a power 
source, or transfer of an electrical signal. 



[Translation done.] 
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[Drawing 2] 



420 





— 400 \ 




— 410 
























— 440 




— 430 







[Drawing 1] 

330 




330 



[Drawing 3] 



mm 



— 400 



420 



— 510 



— 500 



— 410 



£3388 — 520 



— 530 



[Drawing 4] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/29/2006 



JP,1 1-154907,A [DRAWINGS] 



Page 2 of 2 



120- 



110. 



100-~ 



120- 



[Drawing 5] 



250 





— 200 1 










— 230 





-210 



-240 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/29/2006 



(19) B#B#ftfr (JP) 



<1» & m 4* I* & & (A) 



#^11-154907 

(43)&BB ¥^11^(1999)6^8 0 



(5D intci. 6 mrnmn f i 

H 0 4 B 10/02 H 0 4 B 9/00 X 

G 0 2 B 6/02 G 0 2 B 6/02 C 

B 



*SE»# * 9 OL (£ 5 M) 



(21)ffll8#^ 


ftgPRO-241560 


(71) {ABA 


390019839 










(22)tBKB 


¥(£10^ (1998)8 3273 




*ttRB«C«M*iamA3SK*«M16 








* » *H 


(31)*jfe«*!B»# 


1997-4 2924 




*SIRH*EJE«?mi5K*miH720- 1# 


(32)ffi5fcB 


1997^8 ^29 B 




ifiBSrT /X— M08B03^ 


(33)ff5fctt^!RS 


ttB (KR) 


(72)»W# 


« * ka> 








A®KB£ftltigmjlTfrfe v ^37#JfiHS 








7/^- h 9*505^ 






C7Z)90HT 


















JSftft*^ >202«»409^ 






(74)ftS!A 





(54) [I8SU®£*M 3t7T-r^&ffl^&3te3l»gR^eill** 



(57) 

[«f*^a] urfi^-j-s 



TS 



8- 



■R 
■< 



o 



o 



hi Qa 



®M ¥11-154907 



tic, mmm%m ^msn t mriHtt^ff t 
mm. 

ft V ^ L 5 ©V >T *ltf»KSEic©&JR TV ^ r 



2 

7 \z.tm<n&m =*-t ^v^77^/^Ii^ 

9 8 (cfE^ro&JS a — y V 7 r -f /< v 
[0 0 0 1] 

[0 0 0 2] 

0 0, SfJlE=»TJ;!3 tJBSf^WlSV^VS' Kll 0S.U: 
Wmtyy Kl 1 0Sr^-T5fc*{w = >-7 l ^>'^^4x 
fca— 7V V^SPl 2 0*»P>/i5. ffiJfE^T 1 0 0W 

y Kl 10 ©WJtttf U * (silica) f&ftXIbZo 
mria->y *ift^©*7r-f^l4*Ml!^l&i o o~i 5 o 

S-*-ff-C«*UKft3. #9^ 5** 
«r^t-»»-e«>SiS»e>, 3677-Y^BofM^W 

©JSH£ft3. *r©±, «r8E^y**»©3t7r-Y^I4 
atfeWJCB&2 0 OGP a£i±©jl53S*t?&5t©©, tK 
^^{Cafeil^^'tt5r#L.-CV^S©•^ 7t7 7^^ 

*ffite*^«ftlri-*J:5tefc*5i:, *7r>f ^©3SI 

*^ssdSE&itt?t ^mmm-^tntyy^f-y ? xm 

^S©fc*^lFi5S 1 2 0— ©3— -r^ ^SrfTVV ii 

« i 2 5 o ± i o » mu^m^x^m^m 

to-rZbVllibXmit-tZ (UV-curable) TfV^Xff 
V^ > 2 0C=>-x^ Vi/ii9 0 0± 1 0 0 (imgaoffj 

[ooo3]-*, *ft^-©e«jiaii, ^Tioo© 

ajf^Sr^SP©^ 7 y K 1 1 0 ©JBff^<fc *) -^©7C$ 

iH^e©yo«y^|gSr*-t-t©-CfcoT, 3t«#SrfeK 
UTe^i-S3fe{f-§-ii'ff^2 0 0, MfSe^^ixfc3feff 

^•5rS«-rs*«^sfta5 2 1 o, sufe)tm tat as 2 

0 0 i3fe{f^gfigB2 i OiSrjglSi-Stirtfc, MfE 

*flr*e*K#-e*> 9 > -fy^y ? -atzi-tmikmrnx 



1-1 54907 



3 

m^-rnim 2 3 0 1 m%m^im 2 4 0 1 5 
1 1 kid, m^t-^ejt!wwr$)ss^2 50*^4 

5, Lfc^oT, BuE3tm#^m§l52 0 0^t>?t{f#* 

A^£-e\ Hfrts*{f ^§-gffi 2 1 o^fB^-Sre^bi 

5 0 Lri>U tufB3tlf-§-i:*iCHuE«^f^^fS|5 2 3 
[0 0 0 4] 

[0 0 0 5] 

^^ffl^fc^e^Bfi, *ffi#*4^Lre»-f sat 

>i-r 5 1 1 1 tc „ mmmnm^mim t nti&m9s.m*3t 
[0006] £<btc, s(ria^jRtt«i-c*)5rfcias»*u 

v\, mJlEr£:Jg=<-7^ ^*7r'f'< i 8:JB^7t#ea&£ 

[ooo7] $ mm^m %mmm*. mm* 
§bh mi&m^- ; T4i'y%7 7'<'<*fr\*xmbftz> 



4 

mUbZ-Stto 

[00081 ito%&&m=i-T<(>y%.7 7'('<\-t.. 
\cmcxmmmm&mk-tzz.b : £&5±-tzitMz, m 
mmmKmtvmzmkii-tii£®v>xmiki-z>T9 v^m 

[0 0 0 9] J»SBlStlfttBI«Sr<*»-*-Sfc»«5&*=i- 

'<*ft\.xytm^*&m-rzzb b, mmyt7 7 -('<^ 
^—tj yy£titL&mtiL&4rLxms.m-%&mz>zb 

v\ siria^JStt, fc**#*Lv\ ®=>-x^ 

[0 0 10] 

■C fe 5 * 7 r f 5 *#*[^ SB **-T t> <75 

t'fcot, =T300, ^7-yK3 10 v ^M=>— 
V^i3 2 0M7^ y y^!3 3 0 

•5. mrlS^M^-x-c y^!3 2 oii. Jt77^^©3 
7300i^77F310 ©±fc*«ttfctf ixfc* (c 
u) r^v^S, huIET^ U^a-f^ 

133011 ! &gJO£CTliui2&Jg3-7V:/:/Jf 3 2 

2 0tf&i«.piX'mk-rzzb&®±-rz o zvx. m& 
&m => —7- -< y-y% 7 r << $ tiiti&<om 

tt(r>&m>^—7-4y7%7 7 4'< (Sn, AU Pb) 
±9t>**ttfc«l, M/S#*l^ (6 0 01C) /n 

[00 11] H2tt, *«Wfc«*«l = — ^-f 

t-fcot, jt«*asflr«4 oo, *«*sft«4 i o. 

«^«#iSlft «P 4 3 0 , -^glf £B4 4 ORtfM 

[0 0 12] Buf23tff^«|fi5 4 0 0f4, ^5 5^-^-5 

Bfr!Eft{f-J§-gfa$154 l 0«, HulB*«^i^Slfi5 4 0 0i> 

bmibixiz.]tm%-*§:m-rz>7'uy?xh'DX. yt^m 
[0013] * it, ffitHm^f $B4 3 o ttm.% 



11-154907 



5 

[0 0 14] fl&lMBa-x>r ^77^f^4 2 OttHlf 

B*«*a6fflHB4 o o fcmE%tt*sflm4 i o ^ &m 

^ >Wt7T'f'<4 2 0tt«TB«ft«»aHMB4 3 0 ^ 
fitjtBS^f^§:ff$(S4 4 0 < b^iiSLT. SuiS3-x>r 

IB«««*iSfi»4 3 0ftVtftff«SA«4 4 0 tStr 
1E&«a— 7^ y^*77>f^4 2 0 iOK»«j3&3ltt 
(soldering) 9 ^ t'V^ (clamp 

ing) ld ( fc!m5<&as#$LV\ «HB«««* 

[0015] a 3 iime<ftft«asflrff4 3 orum 

t, 1iMB««{B-§t&«<B4 3 0 fcft*."C«««*Sr*j* 

-r 5 1 1 tK««fli ^s^as^fijsr-rsm^f 
SB5 0 oRx$m^m%m^$Ltfms 00 ztifz 

aisnfcfliftwt-tsrttwii-sttuss 2 oRummm 

^^*77-f^4 2 0 £»l££*l6o 

[00 16] rco^5^a^-T5^^^J: t 9. rt^co* 
^^WI2fi3=3-x^>'^3fe7T>r^4 2 0<D=2— ^ 

f+tti-5»£\ fi(cu) (oBMeootKi-efca 



5 

[0 0 17] 

fclil^^t^rt^T^^o Wc, F T T C (Fib 
er To The Curb) N F T T H (Fiber To The Home) 

[01] *l^^WO*7 7>f^(^t5I^^ 
[02] *^^S^a-x^>-^^T-r^SrfflV> 

[03] ««AHHsm«&iniftA«SA $ ti 

[B4] a*©3t7r>f^*#*lft«>»ffiH-e*>5. 
[11 5] *«#RV*ft«*©eaSr*&fcLTai*<0 

[»t©R«] 

3 0 0 37 

3 10 ^5yK 

3 2 0 4kJRa-x^>-^S 

3 3 0 y/Wn— x>f V^Jf 

4 0 0 XfllHHSflMB 
4 10 )t« #Sft g|5 

4 2 0 AJRa— r-f ^^3te7r>T^ 

4 3 0 Sftfll *jgfll §B 

4 4 0 *S«*B 

5 0 0 
5 10 

520 gnu* 

5 3 0 «5K« #*yi» 



[02] 



- 420 





— 4 


00 | 






L30 









44-0 



ftfP!¥ 11-154907 



(5) 



[01] 



[03] 



330 



330 




mm 



420 



'400 



— 510 



• 410 



«»» ~ 520 



— 500 



•«$8U83- | — 530 



[04] 



110 




[05] 



220 



250 





— 200 l 




- 210 
















-240 




— 230 \ 







© &mnmmm&m <u> ©60-137458 



©Int.CI." 

H 01 L 31/12 
G 02 B 6/42 
H 04 B 9/00 



warn* 



6428- 5F 
7529- 2H 
Q-6538- 5K 



©im flB#J60¥(1985)9miB 



BS59- 26414 
BS59(1984)2^23B 



A 
A 



HI T «f 

& m m 



pmmA^pm 104811% teTmitsfes^art 

pmm^pisci048S«i 
*2* 



HEB<OIB*ttKW 

at 1 Htt*swK<o— sut«K«**»*y *y 



*) 2EtR««*%L fc*«lllBo*|«BI, 'J* 3 IB 



H§a 8360-137458(2) 




-116- 



